The domain of this review includes the development and application of multidimensional scaling (MDS) 
Understanding the choices people make in the marketplace is the main goal of marketing research.
How people perceive the alternatives from which they choose is a fundamental question for this domain. Multidimensional scaling, cluster analysis, factor analysis, multiple discriminant analysis, and conjoint measurement, as methods for representing perceptions, have all received major attention in the marketing research literature.
The professional marketing research community has not lagged behind the academic community. In a survey of American Marketing Association members who were company marketing researchers or suppliers of marketing research to companies, Bateson and Greyser (1982) reported extern- sive relevant applications of 13 techniques. Almost 70% of the company researchers surveyed had used multidimensional scaling (1~~~), with two-third of these users finding the techniques relevant to their problems. Almost 809k had used cluster analysis, 86% had used factor analysis, and 56% had used conjoint measurement. More than three-quar-, ters of the users of these techniques found them relevant to the problems the researchers confronted. Research suppliers surveyed had slightly higher usage and satisfaction rates.
Such technological diffusion is more likely to occur when there is a symbiosis between the needs of the marketing manager and the curiosity of the marketing researcher. To understand the symbiosis and to help structure a review of the contributions of 1~~~ to marketing research, it is useful to present a classic conceptualization of the role of the marketing manager.
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In the late 1940s a marketing manager was termed a &dquo;mixer of ingredients&dquo; by Borden (1964) , who designed a list of important elements or ingredients that make up a marketing program and a list of forces that bear on the marketing operation of a firm. The marketing mix includes product planning (e.g., what product lines are to be offered, what markets to enter, and new product p&reg;licy), pricing policy, branding, channels of distribution (e.g., the paths products take from the manufacturer to the consumer), personal selling, advertising, promotions, packaging, displays, servicing, physical handling, and fact finding and analysis. The market forces that bear on the marketing mix include consumers' buyer behavior (e.g., motivation in purchasing, buying habits, and situational influences), the trades' behavior (e.g., the structure, practices and attitudes of wholesalers and retailers), com- petitors' position and behavior (e.g., industry structure and direct competition as well as indirect competition), and governmental behavior (e.g.,the regulatory environment).
On the role of a marketing r~~r~~~~r9 Borden (1964) 
The skillful marketer is one who is a perceptive and practical psychologist and sociologist, who has keen insight into individual and group behavior, who can foresee changes in behavior that develop in a dynamic world, 9 ... His skill in forecasting response to his marketing moves should well be supplemented by a further skill in devising and using tests and measurements to check consumer or trade response to his program or parts thereof, for no marketer has so much prescience that he can proceed without empirical check, (pp. [4] [5] That such a complex and comprehensive mandate for marketing management has fostered the evolution of a specialization in marketing research should come as no surprise. Also (cf. Brown.. Cardozo, 9 Cunningham, Salmon, & Sultan, 1968) . The Stefflre (cf. Brown, et al., 1968; Silk, 1969; Stefflre, 1968) . With a linguistic description to help anchor the perceptions of the new product one could go about trying to design packaging and advertising that conveyed the same or similar image as the new product itself. These are important steps in the design of an entire marketing program to convey a desired image. Stefflre ' similarity judgments came from a simplification of the conditional rank order task. In the conditional rank order task each stimulus serves in turn as the key, and the other stimuli are ranked from the most similar to the key to the least similar to the key. In Stefflre's simplified version each brand served in turn as the key, and the respondents merely checked the other brands in the list that they considered &dquo;most similar to&dquo; the key. Aggregated over individuals, these data correlated rather well with expensive brand-switching data from consumer purchase panels. Linguistic descriptions (e.g., 9 &dquo;~ very dark rich coffee&dquo;) were imbedded into the space in a seemingly ad hoe manner, individual differences were aggregated away, no account was taken of the substantive asymmetries of the switching data, and preferences were not formally connected to the spatial representation, but the ideas fit together in a compelling fashion. The work dealt simultaneously with product planning, advertising, and packaging; and with the market forces of the consumer's buyer behavior and the competitors' position and behavior.
The early reviews and overviews (Frank & Green, 1968; Green, 1970; Green,~r~& reg; ~~, ~ Robinson, 1968; Net dell, 1969 ) made marketing researchers aware of the broad spectrum of problems to which MDS could be applied. The early books and chapters (Green & Carmone, 1970 Green & Rao, 1972b ;  Stefflre, 1972) (1968) study of the structure of the computer market over time introduced product life cycle analysis using nonmetric MDS. They compared obverse factor analysis (i.e., factor analysis that explores the structure underlying brands rather than the structure underlying descriptive variables) with TORSCA (Young & Torgerson, 1967) and parametric mapping, i.e., a nonmetric 1~~~ routine that emphasizes maintaining local monotonicity but relaxes monotonicity for very dissimilar objects (Shepard & Carroll, 1966; cf. Coxon, 1982, p. 159 ideal coordinates were appropriate. On one dimension the closer stocks were to an ideal location, the more preferred they were; whereas on the other dimension the closer stocks were to an anti-ideal location, the less preferred they were. Green, Maheshwari, and Rao (1969b) (Kruskal, 1968) was used so that the nonmetric constraints were maintained only over the two sections. Good fits were again obtained in three dimensions for each group.
The two configurations for each of four homogeneous groups of individuals were used as eight psuedo-subjects of an INDSCAL (Carroll & Chang, 1970) analysis by computing interobject distances in each configuration. The three-dimensional INDSCAL solution was comparatively easy to interpret in terms of (1) a prestige dimension, (2) Arabie, Carroll, 9 1~~~~rb&reg; and Wind (1981) reanalyzed these data and found five overlapping clusters of pastries, 9 f&reg;&reg;d spread with butter, toasted foods, sweet foods, and relatively simple bread foods.
The last two studies involve the imbedding of features into a product space. Green (1974) (1981) suggested that overlapping clustering in this master configuration would be particularly interesting.
Probably the least desired result of an MDS study is a product or brand map that seems uninterpretable. The series of studies just described in this subsection offer ways of enriching the interpretability of a perceptual space by positioning features of products, associated life style items, and preferences into the map alongside the brands.~d l~l~a~~l Differences Although studies of the systematic differences among individuals appear throughout this review, three studies are reported here to introduce the topic. In the first, Kinnear and Taylor (1973) used a response measure, an ecological concern scale, to segment the sample. In the second, Rao (1972) , induced individual differences by an experimental design involving the information each respondent received. In the third study Ritchie (1974) formed groups of individuals by clustering their dimensional weights from an INDSCAL analysis. Kinnear and Taylor (1973) Conjoint analysis. Green and Rao (1971b) Green, Carmone, and Fox (1969) , who used TORSCA on similarity judgments among 38 television programs and followed with Carroll and Changes (1967; Carroll, 1972) everyone's relevant set and thus positioned at the centroid of the respondents). Moore (1982) and Moore and Holbrook (1982) studied the predictive power of joint space models using &dquo;hold out&dquo; brands and hold out concepts.
This approach, which was also used in the validation of the Pekelman and Sen (1974) Cooper, 1973 ). Lehmann's (1972) Although some discussion of its applicability to interval scale data is presented, marketing researchers would be well advised to apply DEDI-COM to the obvious and available frequency-ofpurchase data or transition probability data. As a hybrid between MDS and factor analysis, the use of interval scale data calls for ' 'factoring'' the double-centered score matrix. The model for the factoring of double-centered score matrices is very complex (Tucker, 1956 (Tucker, , 1968 
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The two pricing studies reported here rely on the Lancaster model (1966a, 1966b, 1971 ), Ryans's (1974) Understanding the impact of pricing on brand perception is problematic within the traditional MDS framework. Price as an attribute of a brand seems much easier to study experimentally by using conjoint measurement designs or by using multiattribute choice models (cf. Cooper & Nalcanishi, 1983) . One area seemingly ripe for investigation is how price sensitivity might vary with perceptual position (e.g., proximity to an ideal point). Such a study would parallel Clarke's (1978) The selection of trademarks is an area in which the relation of visual images and the semantic image they connote could be important. The Young, Ott, and Feigin (1978) In the second area, dealing with the compatability of brand images and slogans, Green and McMennamin (1973) briefly described three studies in which MDS addressed such advertising problems. The first case dealt with the evaluation of 15 potential new slogans for a soft drink. MDS showed that 1 of the slogans &dquo;were perceived as more closely associated with the images of one or more competitive brands than the firm' own brand&dquo;' (p. 5~2) . In the second case a cereal marketer found that an advertising campaign emphasizing the good taste and high nutritional value succeeded in positioning their cereal closer to the &dquo;good tasting&dquo; cereals than any of the other high nutrition cereals. In the third case, five potential advertising copy ideas for an over-the-counter drug were evaluated in an MDS study of physicians, since physicians' recommendations were the source of the early pur-441 chases of the drug. The firm' favorite appeal was perceived by the physicians as being more relevant to the leading (competitor's) product. The most popular appeal was thought, before the study, to be too &dquo;soft sell.&dquo; Green and li4ch4ennamin (1973) proceeded by providing a detailed illustration of how market position analysis could help develop an advertising strategy for fabric softeners. As indicated earlier, this approach could be useful in problems related to branding.
Finally, one of the most fascinating uses ofMDS in marketing was Clarke's (1978) Kassarjian & Nakanishi, 1967; van de Sandt, 1970) . Neidell (1972) ( 1977) compared graded paired comparisons to the conditional rank order task used by Henry and Stumpf (1975) . Graded (I~&reg; rris~r~9 1967; Shuchman, 1967) and nonmetric MDS (Green, Frank, & Robinson, 1967b; Levine's (1979) analysis of &dquo;pick-any&dquo; data (cf. Holbrook, l~&reg; ~re9 ~ Winer 1982) . Although the analysis was developed for preference data, its adaption to market definition seems promising. As indicated earlier, respondents would be asked to select all the products they would consider purchasing. Products would be positioned at the center of all the respondents who selected them. Products close together would tend to be those that were the most intcrsubstitutable. Srinivasan and Shocker (1973) Lehmann (1971b) , Wind (1973 Wind ( , 1977 , Srinivasan and Shocker (1973) , Urban (1975) , and Hauser and Urban (1977) . The (1973, 1977) , Hustad, Mayer, and Whipple (1975) , Urban (1975) , and Hauser and Urban (1977) Srinivasan and Shocker (1973) imbedded ideal points into the product space with their LINB4AP procedure. They modeled the probabilities of all choices as a decreasing function of distance from the ideal point and modeled first choice as the product nearest the ideal point. Hustad et al. (1975) mapped preferences using PREFMAP but did not model choice (cf. p~ss~mi~r9 1975; Pessemier & Root, 1973) . Pessemier (1975) (cf. Pessemier, 1975; Pessemier R&reg;&reg;t9 1973). Wind (1973 Wind ( , 1977 Batsell (1980, 1981) has been working on an MDS approach to the IIA problem. As did Clarke (1978) in his work on differential advertising crossel~sticities Batsell (1980 Batsell ( ,1981 has used interbrand distances as a measure of substitutability which combines with a measure of utility to predict choice probabilities. Currim (1982) (Coxon, 1982; Davison, 1983; Schiffman, Reynolds, & Young, 1981) promise to prepare the next generation of MDS researchers even better than the pioneers. As long as MDS is not expected to solve all the complex problems of the field, it should continue to be a powerful and useful methodology in the arsenal of marketing researchers.
